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Pe ee ee B101/B186 
”Agladze, R. I. Kyartakheliye, R. Ks 


Effect ‘of. the cathode ‘material and composition of ‘electrolyte ad 


~on the electrosynthesis of hydroxylamine sulfate 
ae Khimicheskeya promyshlennost', no. 4, 1963, 46 e 52. 

SRERT 4 ~ the” current yield of NH,0H and’ MH, on. various cathodes: was deter- “ 
». mined during the elactroreduction, of BRO, in 20 % HpS0, at 24 a/am?, 18°C, | 
“and 60- 8/1 HNO,. The following. yield percentage was obtained (firat. 
wo. figure & hydroxylamine, second figure % ammonia) for Cu: 0, 70; Pb: 0, 

a 60.53: Sn? 58,6 :, 27.73: graphite: 32-1,.45.25 Al: 0, 32.9 %; Pt: 0, 6.4; 

+ Gri 0, 47.65 Mo: 0, 26.83 Tas.0, 24.45: Ws 0,.51.8; Fer 0, 68.1; Co: 24ad, i 
i 65.57 Nit.19.2, 44.73 Cas. 30-5, 79.0; Znz51.0,108.2; Cu amalgamated: : 

_ 80-4, 3-53 Sn amalgamated: 64.3, 2.2; Pb amalgamated: 70.0, 1.6; Al amal-) © 
/. gamated:-70.0, 3.4; Zn amalgamated: 71.4, 0:4, and Hg: 66.0, 0. The high’ 
ds obtained-for Zn-and--Cd—are-due—to-an- ades : 
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oA by the actal. “the polarization curves of the Pb and Sn cathodes in 20 6 
Tat ot Bhp 2504 4 ‘showed stages. whose” heignt depended on the HNO, concentration | and 


ee were | especially pronounced at 60 @/ of BNO,, The: cathode starts 


to" dissolve’ in the inflexion: range, ‘whereas in the range following that, | 
the: metal-is- protected. cathodically ang the potential - corresponds ‘to BNO5 


: “reduction. _ In the BNO, = =H 280, = ~ £, AY system, Sompositions involving the ce 
: formation of. NH, OH were. eee eae: Hydroxylamine forms at maximum 
concentrations of HNO,:- 13.22 a 41.6 $, 95043 0.08 or 31.9 ie and a. 
water content of 86. 7 or. 56. 5 % Between 10 and 77 % H,S en WO, is. a 
- reduced into “NH,OH “also at: a very “low TRO, Soiidentration. The - hide eerie : 
of: hydroxylamine is ‘possible. also” “in the systen. HNO, ~ Ey Oat 96.6. 4 E, 0 -- 


and 46g 8 HNO; , and also at 86.5 4 HO and 13-5 % HNO,. 0 the vabis a 


ithe experimental data, a ‘large oe electrolyzer allowing the use ~ - 
E ‘of 100 - 200 a (Fig. 7) was built. A viniplast cylinder (1) has ring-. | 


| ees ee aaa sure @) containing Hg (3) welded to it. A tinned 
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CZECHOSLOVAKIA / Chemical Technology. Chemical Pro- H-13 
2 ducts and Their Application--Ceramics. 
Glass. Sinding aterials. Concrete 


Abs Jour: Ref Zhur-Khimiyay No 3, 1959, 9061 
Author +: Kvarda, Fey Mach, 0% 
Inst 2 Not given 


Title +: A Review of Welding Giass Properties, Presented 
in Tables and Diagrams 


Orig Pub: Sklar a kerawik, 1958, 8, No 6, 165-169 


Abstract: The chemical composition is given, as well as 
diiatometric, dielectric, mechanical, and other 
properties of a large number of glass of Czecho- 

slovakian and foreign manufacture used for weld- 
in vacuum technique. The relationships of vis- 
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CZECHOSLOVAKIA / Chemical Technology. Chemical Pro- H-13 
ducts and Their Application--Ceramics. 
Glass. Binding Materials. Concrete 


4bs Jour: Ref Zhur-Khimiya, No 3, 1959, 9061 


cosity to the tangential angle of dielectrical 
losses to temperature is graphically represented. 
The principles and methods for measuring the 
given indices are presented in detail. --L. sedov 
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Abs Jour: Ref Zhur-Khim., No 10, 1959, 35718. 


Autnor ; Kvarda, F. and Res, M. 

Inst SS aaricamaaaria 

Title : Rapid and Precise Metnods for the Determination of the 
Physical Properties of Glass. 


Orig Pub: Sklar a Keramik, 8, No 8, 240-22 (1958) (in Czcch) 


Abstract: The authors describe a number of modern methods 
for determining the physical properties of glosses 
(the accelerated ond simple mathod for the deter- 
mination of the diletometric characteristics of 

gloss, the so-called 2-wire method, the determina- 
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Definition of the principal points of glass. p. 242. 


SYLAR A KSRAMIX,. (Ministerstvo lehkeho prumyslu) Praha, Uzechoslovakia, 
Vol. 9, no. 8, Aug. 1959. 


Monthly List of East Huropean Accessions (EEAI) LC, Vol. 9, no. 1, 
Jan. 1960. 
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GUBIN, F.F.; ren tekhn., n* uk; KUPERMAN, V.L., kand. tekhn, 
naux: HELYAKOV, A.A.,- retsenzenty KVARDAKOV A.F., 
dotse« retseng ent: ORLOV.V.A.,kand. ena Seat aotes nauvhn.red,. 


{Economics of water management and hydraulic constructicn] 
Ekonomika vodnogo kheziaistva i gidrotekhnicheskago — 
stroitel’stva. Moskva, Stroifadat, 1365. 302 p. 

(MIRA 1838) 
2. Zamestitel! Tekhnicheskogo Soveta Gosudarstvennoge 
proizvodstvennogo komiteta “pe energetike 1 elektrifika. 
tsii SSSR (for Belyakov). 2. Zaveduyushchiy kafedroy gidrav-- 
lik! 1 gidros:oruzheniy Novesibirskogo inzhenerno=- 
stroitel? nmgo instituta im. V.V.Kuybysheva (for Kvardaxov). 
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‘the soaberagi ‘Gaisios the: results: of aerological Anventigetions | 


; dn the Trengcsucasus, principally in 1930--1952, Chapter i contains a 
brief ‘description. of the climate of the free “atasophere- over the 


anseeucasas, =f = 
Chapter II describes the regime of the principal msteorologicalelements {air See a : we 
perature, pressure diztribution, wind, bunidity, clowliness) up to en altitnde of ee 
15 ica. chapter: 1XZ reports results of an investigation of the diurnal variation | | ‘ok 


and variability of meteorological elements. Chapter IV gives the results of en 
analysis of the different: ‘temperature ragimes in the freo atmosphere ani ia 23: 
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SOV/112-59-2-2993 
Translation from: Referativnyy zhurnal. Elektrotekhnika, 1959, Nr 2, p 106 (USSR) 
AUTHOR: Kvartal'nov, B. V. 


eae | 
TITLE: Analysis and Calculation of Transients in an Induction-Motor Drive With an 
Impact Load and Allowance for Elastic Deformation (Analiz i raschet 
perekhodnykh protsessov v elektroprivode s asinkhronnymi dvigatelyami pri 
udarnoy nagruzke s uchetom uprugikh deformatsiy) 


PERIODICAL: Nauchno-tekhn. inform. byul. Leningr. politekhn. in-ta, 1957, 
Nr 11, pp 104-111 


ABSTRACT: Electromechanical transients are analyzed that occur when a load is 
suddenly thrown on in a driving system that includes a mass and elastic 
members whose deformation obeys Hooke's law. This case is practically 
conceivable in such machines as dredges, some types of cranes, and hoisting 
mechanisms of hydraulic gates; the problem is adapted to the construction of 
the latter. A differential equation that describes the transients can hardly be 


Card 1/2 


APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000928310009-9" 


"APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000 


[SSah tates: eas BE eS et See are a, ed SE A rae sea Bae pe TS 


928310009-9 


SBE 
ERIE ESS. 


ae Srna a 


SOV/112-59-2-2993 


Analysis and Calculation of Transients in an Induction-Motor Drive Withan. . 


solved analytically. Hence, a grapho-analytical method is suggested. The 
induction-motor mechanical-characteristic curve is replaced by three segments 
of a straight line; an equation is set up and solved for each segment. To verify 
the method suggested, two experimental outfits were assembled in a laboratory 
of the Leningrad Polytechnic Institute which simulated the above electro- 
mechanical system. The records of motor rpm variations presented in the 
article show good agreement with the values calculated by the above method. 


ALF. 
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AUTHOR: Kvartal'nov, B.V., Assistant SOV/144-58-8-15/18 

TITLE: Influence of the Mechanical Characteristics of an 
Asynchronous Motor on the Dynamic Forces During Wedging 
of Mechanisms of Hydraulic Structures (Vliyaniye 
mekhanicheskoy kharakteristiki asinkhronnogo dvigatelya 
na dinamicheskoye usileniye pri zaklinivanii mekhanizmov 
gidrosooruzheniy) 


". PERIODICAL: Izvestiya Vysshikh Uchebnykh Zavedeniy, Elektro- 
mekhanika, 1958, Nr 8, pp 119-127 (USSR) 


ABSTRACT: In the practical operation of hydraulic structures, the 
moving orgag, which is linked with the drive mechanism 
by means of an elastic element, may become suddenly wedged, 
as a result of falling into the slots of foreign bodies, 
icing, etc. If the driving motor is not immediately dis- 
connected for any reason, its further running will bring 
about a deformation of the elastic coupling element. 
After reaching a critical torque the speed of the (crane- 
type) asynchronous motor will drop to zero and this will 

Card 1/6 correspond to @ maximum value of the linear deformation 
of the elastic coupling element. If at zero r.p.m. 
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Influence of the Mechanical Characteristic of an Asynchronous 


Motor on the Dynamic Forces During Wedging of Mechanisms of 
Hydraulic Structures 


the moment of the forces of the elastic deformation is 

higher than the sum of the moments of the motor and 

the friction, the motor will start moving in the opposite 
direction. The system will be in a state of oscillation 

up to the establishment of full equilibrium of the 
torques. In spite of the fact that in such mechanisms 
special damping devices are used, high alternating loads 

will occur in the traction organ. The resulting dynamic 
forces will be transmitted to the stpporting beams and 

other parts of the structure. Designers of the mechanical . 
part of the system and of the electric drives are interested 
to know the influence of the mechanical characteristic ; 
of the motor and the parameters of the drive on the 

magnitude of the dynamic for¢es and practical measures 

for limiting these effectively. From 1951 onwards, a 

number of engineers of MPK and LPK, "Gidrostal 'proyekt", 

A.Ya. Zykcev (LETI) and others have been working on this 
problem. The proposed methods of calculation of the 


Card2/6 dynamic forces were not confirmed by practical experience 
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Influence of the Mechanical Characteristic of an Asynchronous 
Motor on the Dynamic. Forces During Wedging of Mechanisms of 
Hydraulic Structures S 
and, with the exception of A. Ya.Zykov (Ref 3), they did 
not take into consideration the influence of the 
parameters of the drive and the magnitude of the dynamic 
forces. Solution of this problem is complicated due to 
the non-linear nature of the torque of the motor and 
the static moment which has a discontinuity at zero r.p.M. 
For this reason, the author of this paper proposes to 
sub-divide the range approximately into a number of 
sections, in each of which the static moment and the 
moment of the motor can be assumed as being linear 
(Figure 1, P 120). The transient electro-magnetic 
processes “in the airsuits of the asynchronous motor are 
not taken into consideration and therefore the here 
preposed method is recommended only for cases in which 
the drive slows down a little during the process of 
wedging (a drive with a high moment of gyration and a 
lew rigigity of tke elastic element). In deriving the 
Card3/6 differential equations it is assumed that the deformation 
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of the elastic element is ?inear and complies with the 
Hook law. The deformations of the shafts and the moment 
of inertia of the pulling organ are aisregarded.- 

Figure 2 shows 4 sketch of the simplified kinematic scheme 
of the drive during the process of wedging: The analy- 
tically derived relations have been verified on & test 
rig and the obtained experimental results are compared 
with saloulated values in a graph, Figure 4, p 125. The 
here proposed method permits calculating the dynamic 
forces Auring the process of wedging and also selecting 
the parameters or the drive on the basis of a pre- 
determined maximum force. Substitution of the character- 
istics of the motor by three sections of straight lines 
provides 4 relatively high accuracy of calculation of 

the dynamic forces; substitution of the characteristics 
py eight sections of straight lines instead of three 
results in a Aifference of only 3%. For Limiting dynamic 
forces, the author secomuends changing the shape of the 


Carat/6 characteristic of the motor whereby the critical torque 
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should 
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Pepe He 

"navural eharacteristic™ cr it shouid exceed it by 

10-20% Irn moters with short-circuited rotors, the 
1a be reduced as much as 


voltage fea to the stator shou 
possivie. The author recommends that the inert 
of the rcetating parts shoulée be made as 

ard a ariving motor should be used of 2 rating low enough 
so es nt tohweany pewer reserves. in the paper, the 

gutnos cid net consider synchronous operation nor did 

he consider the yariant of feeding the motors through 

a pre~magne vised reactor for the purpose cf reducing the 
aritiead tergus. There are 7 figures, 1 table and 
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Influence of the Mechanical Characteristic of an Asynchronous Motor 
on the Dynamic Forces During Wedging of Mechanisms of Eydraulic 
Structures 
ASSOCIATION: Kafedra elektrifikatsii promyshlennykh predpriyatiy 
Leningradskogo politekhnicheskogo instituta 


(Chair for Electrification of Industrial Undertakings 
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AUTHOR: _Kvartal ‘nov, B.V. 
TITLE: Test of an inductive-capacjtive measuring element 


of a frequency element 


PERIODICAL: Referativnyy zhurnal. Avtomatika i radioelektronika, 
no. 9, 1961, 36, abstract 9 V296 (Nauchno-tekhn. 


ee byul. Leningr. politekhn. in-t, 1960, no. 8, 
73-78 


TEXT: A sensitive frequency measuring element (ME) in the 
form of a quadripole with resonance properties for frequency deter- 
mination is analyzed. The test results of the inductive-capacicive 

ME are supplied. The scheme consists of two resonance circuits. 

Voltages across inductive resistors in these circuits are rectified 

by bridge rectifers. On adding the rectified voltages, 4m output 

voltage equal to zero for a given frequency can be obtained. With 

the deviation of input frequency from the nominal value, 4 signal 
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is obtained at the output of the corresponding sign and proportion- 
al to the frequency change. The following constructional and com- 
ponent parameters of ME details are provided: Transformer, chokes 
with controlled gap, capacities and resistances, valves, as well as 
graphs of the experimental test results. The developed ME has a 
linear characteristic within the limits of + 3 cycles with a slope 
of 22 V/cycle. On decreasing the regulated frequency band to + 0,5 
+ 1 cycle a slope of 60 : 80 V/cycle could be obtained. Dead band: 

-04 3 0.06 cycles. 7 figures. 3 references. / Abstracter's note: 
Complete translation_/ 
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KVARTAL'NOV, Boris Vasil'yevich; DRANNIKOV, V.G., red. 
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[Automation of machinery mamfacturing processes; text- 
book for the course "Economics and organization of the 
machinery industry."] Avtomatizatsita mashinostroitel!-— 
nogo proizvodstva; uchebnoe posobie po spetsial'nosti 
“Ekonomika i organizatsiia mashinostroitel'no4 pro-_ 
myshlennosti." Leningrad, Leningr. politekhn.in-t, 1962. 
213 p. (MIRA 17:3) 
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FETISOV, V.V, (Leningrad); KVARTAL'NOV, B, Leningrad); IVANOV, Yu.Ya, 
(Leningrad); PINCHUK, V.M. (Leningrad); TIKHOMEROV, A.N, 
(Leningrad) 
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eC. converter, Iav, AN SSSR, 
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n0.4332-39 Jl-Ag '62, 


(MIRA 15:8) 
(Electric current converters) 
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KVARTAL'NOV, BY. inzh.; PINCHUK, V.M., inzh,; TIKHOMIROV, A.N., inzh, 
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- -Automatic excitation control system of a synchronous machine 
operating in motor and generator modes, Izy, Vyas ucheb,zav,; 
Snerg. 7 no. 421-6 Ap ‘6, (MIRA 17:5) 


1. Leningradskiy politekhnicheskiy institut inieni M.I.Kalinina, 
Préedstaviena kafedroy elektroprivoda i avtomatizatsii promyshlen- 
nykh ustanovok, 
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AUTHORS: Kyartin, 1.1, Kalashnixov, F.I., Engineers 
TITLE: "Qn Welding in Water Vapor Atmosphere 
PERICDICAL: Svarochnoye proizvodstvo, 1961, No, 1, p. 48 


TEXT: Welding of 1 - 2 mm thick sheet steel (St,3) in water vapor was 
investigated at the Odessa Plant of Food-Stuffs Machinebuilding with the A-547r 
semi-automatic machine, using Sv-08 wire. To a 1,5 mm thick netted pipe, a 2 mm 
thick steel cone was welded with 120 ~ 150 amps current, 20 - 25 v arc voltage, 
Some deficiencies of the process such as considerable heating of the burner and 
butting of the wire against the nozzle edge when leaving the tip were eliminated 
by modernizing the burner design, . The method of supplying dry vapor to the weld- 
ing zone was also improved, In the vapor generator designed by the Plant iment 
15-letiye LKSMY the electric interrupter was replaced by & micro-~interrupter, 4 
settling tank for the condensate was devised and a vapor syperheater was installed, 
The mechanical properties of the weld joints were 42 kg/mm“ ultimate strength; 
6.9 - 7 kgm/om toughness and a bending angle of 160 - 180°, The problem is set 
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BRUSILOVSKIY, D.A.; BULGAKOV, L.N.; GENIS, B.M.; KVARTIN, L.M.3 
KRASOVSKIY, Ye.S.; MIKHAYLOV, D.I. 3 NATOCHANNYY. » A.S.j NIKOL'SKIY ; 
V.N.; POPOV, M.P.; SIGODZINSKTY, A.A.; SKOMOROSHKIN, A.F.3 
CHASOVNIKOV, G.V.; DERBISHER, A.V., kand. ekon. nauk, red.; 
DULKIN, N.A., spots, Ted.; BONDAROVSKAYA, G.V., red.; TORSHINA, 
Ye.k., tekhn, red. 


{Overall automation and modernization of e uipment and production : 
processes at the First State Bearing Plant} Kompleksnaia avtoma~ 
tizatsiia 4 modernizatsiie oborudovaniia j protsessov proicvodstva 
e na Pervom gosudarstvennom podshipnikovom/’zavode, Moskva, TSentr. 
we biuro tekhn, informatsii, 1959. 84 p, ; (MIRA 15:1) 


1. Russia.(1917~ R.S.F.S.R.) Moskovekiy gorodskoy ekonomicheskiy 
administrativnyy rayon. Sovet narodnogo khozayastva, 
(Moscow—Bearing industry) (Automation) i é 
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Monthly List t of Russian Accessions, Library of Congress, August 1952. Unclassified. 
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Author : Bondarenko, 


Title + Resistance of metals “in the case of large 
fiz. 28, 191-198, Fepruary 1955 


stigation into the dependence of 
The compare the eX- 


Periodical : ghur. eksp. i teor. 


Abstract : The authors present the results of an inve 

the resistance of certain metals upon current density. 
perimental curves representing the dependence 
silver, platinum, etc. upon the magnitude of 
curves computed from tabular data. They est 
Ohm's law holds up to current densities of about 10! amperes per square 
centimeter. Seven references; e.g. Ye. S- Borovik, DAN SSSR, 91, 771, 1953. 


Institution: -- 


submitted : February 16, 1954 
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KvnersKxanvid &: et 
Category : USSR/Photoeffect - Electron and lon Buwission 
Abs Jour : Ref Zhur - Fizika, No 1, 1957, No 1645 


Author : Kvartskhava, I. 


Title Concerning Artities by 8.8. Khaykin, 8.V. Lebedev and LN. Borodovskaya 
Published in ZhETF in 1954 -- 1955- 


Orig Pub : Zh. eksperim. i teor. fiziki, 1956, 30, No 3, 621-623 


Abstract : Checking against the results of her own experiments, the author states 
that the anomalies observed by Khaykin and others (Referat. Zh. Fizika, 
1955, 5066; 1955, 4519, 7532, 10747) in the behavior of the resistance 
and of the electron emission of metals when heated with pulses of very 
high currents are caused not by the substance changing over to an anoma- 
lous state, but by many experimental errors, such as the failure to take 
into account the inductive distortion of the oscillograms, ignoring the 
possibility of a shunting discharge being formed along the wire in the 
tungsten vapor, and failure to take into account known deviations from 
the “three-halves" law, caused by the magnetic field of the current. 
Bibliography, 9 titles 
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SUBJECT ussk / PHYSICS CARD 1 / 2 PA - 1768 
AUTHOR KVARCCHAVA,1.F., BONDARENKO,V.V., MELADZE,R.D., SULADZE,X.V. 
TITLE The Electric Explosion of Wires in the Vacuum. 
PERIODICAL Zurn.eksp.i teor.fis,31, fasc.5,737-744 (1956) 

Isauea: 1 / 1957 


The present work contains a report on the peut obtained by tests ooncerning 
the explosion of wires in a vacuum of ~ 107? mm column of water in a suffi- 


ciently large chamber. A further reduction of pressure exercised no influence 
on the observed phenomena. 

Test methods and results: For the-electric scheme of the test order see 
V.V.eBONDARENKO et al. Jurn.eksp.i teor.fis, 28, 191 (1955)-The section through 


a chamber is described by a drawing. Tests were carried out mainly with copper 
wires. The entire capacity of the condenser pile was 4 “# F and the inductivity 
of the circuit of the explosion was 1,2 microhenry. For the investigation of 
the condensation of the condensed products the wire was surrounded by a co~ 
axial aluminium screen. The entire explosion was photographed in the light of 
the discharge itself in a position vertical to the axis of the wire; the photo- 
graphs obtained are attached. The condensed product has a stripe-like structure 
and height along the entire length of the screen. The stripes are vertical to 
the wire and the height of the condensed substance is nearly equal to the 
length of the wire. This points in the direction of a radial distribution of 
the vapors of the wire. The height of the condensed substance has two unequal 
maxima and two minima. The products of the eleotric explosion extend, indepen- 
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Zgrn.ekap. 4 teor.fis,31,faso0.5,737-744 (1956) CARD 2 /2 PA - 1768 


© dent of the original shape of the wire, vertical to every point of the surface. 

With respect to the direction of the extension of the products of the ex- 

plosion this reminds us of the ordinary explosion of very elongated charges. 

. Under the conditions investigated only the front of the vapor flow moves in 
the high vacuum, whereas the remaining parts of the flow move in a deteriorated 
vacuum. Nevertheless, the condensation products remain within strict limits 
and give a clear illustration of the strata-like structure of the vapor flows. 
This is possible only in the case of high radial velocities of the vapor flows. 
These velocities amounted to ~ 2.10° em/sec on the occasion of the tests under 
investigation. If the diameter of the wire is reduced, the radial dimensions of 
the luminescent channels are reduced as well. According to the authors' opinion, 
the luminescent channels are caused mainly by the radial motion of the vapors 
of the wire in the strong magnetic field of the current. The channels are pro- 
duced and exist only within the first half-period of amperage. Further details 
are discussed. The causes of the phenomena described are discussed, but at 
present they are still only a rough approximated description of reality. 
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SUBJECT USSR / PHYSICS CARD 1 / 2 < PA ~- 1871 
UTHOR KVARCCHAVA,I.F., BONDARENKO,V.Vo, PLIUTIO, AAey CERNOV, A.A. 
TITLE fhe Oscillographic Determination of the Energy of the Electric 


Explosion of Wires. 
.PERIODICAL Jurn.eksep.i teor.fis,31,fa8ords 145-751 (1956) 
Iseued: 1 / 1957 


These osoillographic investigations took place within a relatively wide range 
of voltages on the condenser of the explosion circuit. By means of 8 "ourrent 
resistance" (V.¥.BONDARENKO et al., Zurn.eksp-i teor.fis,28, 191 (1955)) 
amperage oscillograms were obtained which are free from all inductive distor- 
tions. The energy introduced into the wire was computed solely on the basis 
of the amperage oscillogram, the known initial voltage on the condenser, the 
capacity of the condenser, and the inductivity of the induction circle. 

fhe electric explosion was caused by means of a discharge by the wire passing 
through a high tension condenser. The wiring diagram and the method of the 
experiment is deacribed by the above cited work. Above all, copper wires were 
investigated because here the basic features of the electric explosion were 
the most distinct. These wires were 60 mm long and had diameters of 0,053 

0,1 and 0,15 mm. The capacity of the condenser battery amounted to 2,5 ¥, 
the initial voltage was from 5 to 40 kV, and inductivity 0,4 and 4,2 micro- 


henry. 
If the initial voltage 3, ip inoreased or if L is diminished, the first cur- 


rent pulse which causes the electric explosion of the wire, becomes shorter 
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,and higher. In the case of relatively low values of u. a “discharge pause" 
ocoure after the first current pulse in the explosion circuit, which is often 
ended by a second , mostly stronger, current pulse. In the case of high 
values of U_ this discharge pause does not occur, and amperage, after passing 
through a minimum that differs somewhat from zero, again begins to grow. From 
two amperage oscillograms it follows that the inductive and Ohm-voltage drop 
are of the same order. The energy E(t) introduced during the time t (calcule- 
ted from the beginning of the discharge) into the wire amounts to: 


E(t) = (¢/2) vw - (U, ey A v)?| =U, Ae - L ? /e0. Here A U denotes the 
reduction of the initial voltage U, during the time t and Aq-cAu - the 


charge leaving the condenser during the same period. In the case ef relativ- 
ely low voltages on the condenser the electric explosion shows no anomalies 
whatever in the connection between the introduced energy and resistance of the 
wire. However, in the case of high voltages on the condenser the resistance 

of the wire no longer depends univooally on the energy liberated in the wire. 
This may be explained by the discharge of energy from the wire in the course 
of the explosion. The contracting effect of the magnetic field of the ourrent 
limits the attainable values of ourrent density particularly in the case of 
thin wires. : 
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hae PLYUTTO A.A.,KERVALIDZE D.N.,KVARTSKHAVA I.F., a1 89 -8-12/26 

TITLE A Spark Source of Multiple -Charged fone. ae 
(Iskrovey istochnik mnogozaryadnykh ionov- Russian). 

PERIODICAL Atomneaysa Energiya,1957,Vol 8, Nr 3,pp 153-156 (U.S.5.R.) 


ABSTRACT By means of a spark source, which is described in detail, it is 
possible to obtain multiply charged ion fluxed of high intensity. 
As acurrent source for the formation of the spark a condenser 
with 103 to to°nF, 10-70 kV, average spark current 102-104 a was 
used. For sucking off the ions condensers with 104-106nF and 15- 
Jo kV were used. The ions were analyzed by means of a Thompson pa- 
rabola - mass spectrograph. 
The following ion currents (not focussed) were obtained: 


C+3 ,c+4,nt3,Nt4,0+3,0+~10 to several joomA 

Nd ,ot5 ~100,UA to several mA 

o+6 “oor. 

Cut§, out? wit, wit7 loo A. 

By fitting a magnetic focussing device fooussed ion currents (30 
kV suction voltage) were obtained: 


gt toma 
H3" Ima 
cr4 6maA 
ot Sma. 
Card—42- (3 illustrations and 3 Slavic references). 
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AUTHORS: Kvart Bondarenko, V. V., S0V/56~35~4-12/52 
Meladze, R. D., Suladze, K. V. 
TITLE: Electric Explosion of Spiral Wires in Vacuun 


(Elektricheskiy vzryv spiral'nykh provolok vy vakuume ) 


PERTODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1958, 
Vol 35, Nr 4, pp 911-916 (USSR) 


ABSTRACT: In two earlier papers the authors already investigated electric 
wire explosions in a vacuum (Refs 1, 2). The investigation of 
the phenomena of luminescence accompanying the explosion was 
carried out photographically; the experimental scheme used has 
already been described (Ref 2). For the wire explosion a 
battery condenser with a capacity of 4.8 AF and a working 
voltage of 50 kV was used, In the present paper only the results 
of investigations are given, while as to the investigations 
themselves references 1 and 2 are mentioned. Results are 
discussed on the basis of the reproduced photographs. Figure i 
shows 2 photos of explosions of cylindrical copper wire spirals 

Card 1/3 and 2 of sinusoidally curved wires. Figure 2 shows the photo-~ 
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graph of an explosion on a copper wire ring, of an explosion 
on a straight Cu-Al wire, and one of mirror scanning. All data 
concerning these photographs are given. It was found that, in 
the case of wire explosions ina vacuum, also glow effects are 
observed besides the phenomenon of the curren’ tubes. This 
phenomenon is a consequence of the motion of axplosion products 
through the magnetic field of the current (during the discharge 


P 2 1 (2-9 : 
an additional electric field E = — [Faz is formed, where 


¥ denotes the velocity of the explosion products in the i- 
- field, and c the velocity of light in the vacuum); the former 
, effect is considered to be a consequence of reciprocal inter- 
action among the currents of the explosion products. The 
velocity of the explosion front is determined by scanning the 
explosion with a mirror as amounting to 10 om/sec. It is also 
found that during the very short time of the explosion, thermal 
insulation of the plasma is possible by means of a strong 
magnetic field. In conclusion, the authors endeavor to give a 
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qualitative ‘explanation of the phenomena observed. 
There are 3 figures and 8 Soviet references. 
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19 Sep 1959. Geneva. 
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AUTHORS: Kvartskhava, I. F., & : 


TITLE: Instability of an Inductive (Theta) Pinch ]4 ie 


PERIODICAL: Zhurnal tekhnisheskoy fiziki, 1960, Vol- 30, No. 115 


pp. 1321-1328 


TEXT: The authors studied one of the forms of plasma instability with 
which an eruption of local plasma formations from he surface of a strong- 
ly compressed pinch can be observed. They call this form “eruptive 
instability". The authors had already reported on thig subject at the 
Ath International Conference on Ionization Phenomena in Gases (Upsala, 
1959). The Tnvgetigations were made by means of a series 0 slow-motion 
pictures (2°10" per second) of theta and zeta pinches. The pictures were 
taken with a rotating mirror through a narrow slit from the terminal suT- 
face of a cylindrical chamber in axial direction. As these experiments 
hed been described earlier, the authors only discuss the results of this 
he type COP-2M rarR-2it) 


photographic method. A photographic camera of + 
was used. The experiments were made with hydrogens helium, nitrogen, air 
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argon, and krypton at different pressures. It was shown, among other 
things, that the effects observed depended greatly on the shape of the 
chamber cross section. The photographs taken are partly shown in Figs. 1 
and 2, and the corresponding experimental conditions are given in Tables “e 
1 and 2, respectively. In the following, the individual photographs 

and their conditions are described and discussed. The investigations 

ghowed that all plasma motions are very complicated, and that the in- 

stabilities of the pinches are of different forms. A relationship was bes 
found to exist between the character of plasma motion and the form of ; Bee 
instability. In the pressure range from a few mm Hg up to 1072 mm Hg, it 
was found that the intensity of eruptive instabilities increased with 
decreasing pressure, and at still higher pressures, such instabilities 
do no longer occur. nkT > H /8n is a necessary condition for the occur- 
rence of an eruption (nkT = thermal pressure of plasma), There are 

2 figures, 2 tables, and 12 references: 3 Soviet, 1 German, 3, British, 
2 US, and 3 Swiss. 
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Kvartskhava, 1. Fes Kervalidze, K. Nes Gvaladze, Yue Se 


Instability of an Induction Pinch 


Zhurnal eksperimental 'noy 4 teoreticheskoy fiziki, 1960, 
Vol. 38, Noe 5s PP 1641 - 1643 


"Letter to the Editor" gives 4 fundamental represen- 
‘Nin inductive (theta) pinches, and describes the 
nditions under which the accompanying photographs were 


kinds of instability of linear and inductive pinches, which had been ob- 


served during 4 compression shook in a plasma. 
detected photographically. 


further investigations carr 
2M (SFR-2M) - The effects of the instability of i-pinches were 


typeqe 


recorded on & 
azimuthal inhomogene 
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plasma during the compression shock. The various experimental conditions _— 
are given in a table. Glass or porceiain vessels served 88 discharge 
ghambers, and air, nitrogen, and helium (pressures of 0.1 torr; one ex~ 

perimental series was performed with He at 0.07 torr) were used as dis- 

charge gases. The accompanying Fig. reproduces some of the photographs, 

the major part of which were taken in oylindrical discharge chambers. 

Those in the last two rows were taken in chambere with square cross gec- 

tions. The exposure was 0.5 psec, and there was 4n interval of 2 psec 

between the various exposures. The photographs are described in detail 

along with the forms of the individual columns and the effect of the 

compresaion shock on them. All these effects vanish at higher gas pres~ 

sure. Also in the case of smaller chamber diameters, they are Largely 7 
reduced or absent. These phenomena are primarily due to the magneto~ . 
hydrodynamic character of plasma motion in the magnetic field. For 
example, the azimuthal rotation of the expansion figures of the pinch 
in comparison to the compression figures ip indicative of the signifi- 
cant role played for these processes by the reflection of shock waves 


at the magnetic fields captured by the plasma. The changes of the 


spatial figures are such as to remind one of the phenomena of an elestic 
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Suladze, K. V. 


AUTHORS: _Kvartskhava, F., Meladze,. R. D.,; 
TITLE: Investigations on Electrodynamic Acceleration ol Plasma 


PERIODICAL: Zhurnal tekhnicheskoy fizciki, 1960, Voi 80, HP Ss 
‘ pp 289-296 (USSR) 

ABSTRACT: The authors worked with two types of accelerators, the 
coaxial and the Jnduction necelerator. In the tirst 
case, the plasma clot is built ina discharge between Lwo 
coaxial electrodes and is accelerated by the magnetic 
field of the diacharge current. In the second case, 
the clot is formed in an electrodeless gaseous 
aischarge and accelerated by means of an inhomoencous 
magnetic field quickly varying in time. These devices 

are shown on Fig. 1. 
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ap 3 tion of the decreas ma = 
starts by means of an tnpulee ent 
Gidszed with the photo-camera SFR-°M and the 
position of the spread-out mirror. Taste wene per~ 
Formed at various pressures of nydrosen and air.  Tne_ 
general impulse and the total kines ie he 
aveeteretss during one aycle of tne oa : 
were measured, respectively, by means ja 
nee made from a glass cylinder cr aw et 
grams on bifilar suspension, and by means of 4 ett e 
‘ it eG 


copper cylinder with an opening through 
tne aceelierated plasma. The volume oi 

2 chosen sc that the plasma remalnes 
for the establishment 
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of the apparatus parallel (longitudinal pictures} 

and perpendicular (transverse pictures) to the direction 
of propagation of the clots. The authors found that 
variations in the size of the coaxial device did not 
alter appreciably the observed processes. Analysing the 
longitudinal pictures, the authors found that after 

a leading strong plasma clot, starting during the first 
half period of the current, follow many small ciots 

of lower density and higher velocities. The beginning 
velocities of the leading clot are inversely porportional 
to the initial pressure of the gas, while the final 
velocities are not too sensitive to the initial 

pressure. At lower initial pressures the leading 

clot was missing, and the authors deduced from the 
pictures that in the coaxial accelerator three kinds 

of clots are obtained: the leading clots, which 

carry almost all the gas out of the coaxial region, 

and two kinds of small clots originating at the beginning 
or at the end of the coaxial, depending on the ex- 
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perimental conditions. The latter case can be 
observed also under the Bostick plasma accelerator. 
The authors present also transverse photographs oi the 
induction accelerator and longitudinal pictures of 
opposing motion and "collisions” of accelerated 
clots, emerging from coaxials facing one another. 

One sees that induction accelerator generates only 
one kind of clot, and they are most compact at low 
gas pressures. After leaving the strong magnetic 
field region, a clot generated during the later 

parts of the half periods of the current divides into 
two parts, one of which slows down appreciably, while 
the other continues witnout change in velocity. In 
this type of accelerator, clots are not capable of 
effectively removing the gas from the discharge 
region. In the coaxial_device, the leading clot did 
not move faster than 10/ m/sec, while the smaii ciot 
attained velocities of 4-10! m/sec. Maximum current 
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amplitude during those tests was 80 ka, while a 
later increase to 300 ka led only to the rh ase 
in number of the small clots without lnereasine as 
velocity. induction accelerator yielded veloei! ae 
up to 6 Way Cy. Total mass of the clots at 
Un = 45 kv was gm for the coaxial device and 
one order or ee Sey lower ror ie induction 
elerator. The authors conclude that the coaxial 
Aci 1s more eftective in oe Mast tluxes 
OL matter than. the magnetic one Te authors obtaln 
additional information by analysing the transverse 
pictures and those of the induction accelerator and 
Opposing ccaxial accelerators. ‘To compare the 
experimental results for the clot velocity wii 
theoretical expectations » the authors derive 
average average velocity equation 


es 
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where 1, sd 
time ¢%.5 ai 
potent 
and S$ 
optimal values of the parameters J] 
£0,000 Oersted, and $1.5 un, WV comes out 
en/sec, which agrees satistactorlly with the measured 
values. The authors deseribe also the mechanism or 
formation of small-sized clots. Those obtained inside the 
coaxial are probably due to the fact that the electric 
Strength lasts a finite time of 107 Sec necessary tc 
build up the strong current discharge against the 
counter emf due to the motion of the clot. Those origin- 
ating at the outer end of the electrode: are due to the. 
fact that for some reason the main discharge current flows 
tc the erd of the electrode producing a flow of vapo wh: 
becomes pinched by the magnetic fleld of its own current. 
This pinching process is characterized by a definite 


istance traveled by tne clot 

= scharge current, U positive 
fal, H average value of the acceleva: 
c 


ross-section surface of the 
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periodicity, and a series of smali clots are obtained. 
An analogous mechanism operates under the Hostick 
accelerating conditions. There are 3 figures; and 

9 references, 3 Soviet, 6 U.S. The five recent U.S. 
references are: W. Rayle. IRE Trans. Vol. Mil, 3, 
N°2, 42-45, 1959. R. F. Post. Second United 
Nations International Conference on the Peaceful 
Uses of Atomic Energy, Geneva, Paper i15/P/377, 1958, 
L. Marschall. Second United Naticns International 
Conference on the Peaceful Uses of Atomic Energy. 
Geneva, Paper, 15/P/355, 1958. A.C. Kolb. Phys. 
Fev., 107 N° 2, 345-350, 1957. WwW. H. Bostick. 
Phys. Rev., 404, 1957, 


None given 


October 24, 1959 
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